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▼For several years now, we have been using a modification
of the rapid boiling method (Ref. 1) as a small-scale plas-
mid preparation procedure. Our method requires a short
exposure of bacterial cells to lysozyme to weaken their cell
walls, irreversible inactivation of nucleases by diethylpy-
rocarbonate (Fluka), heating at 70◦C to partially denature
genomic bacterial DNA (and proteins) and elimination by
sedimentation of the insoluble cloud that is formed upon
cooling. Plasmid DNA remains in solution and is recov-
ered by ethanol precipitation. The yield of plasmid DNA is
within the range of that obtained using alternativemethods
(Ref. 1, 2): 10−30 µg of plasmid DNA [pBluescript SK+ plas-
mid (Stratagene), 25 ± 3 µg DNA; pUC, 30 ± 5 µg DNA; and
pUR, 10 ± 1 µg DNA] is obtained from 1.5 ml of Escherichia
coli overnight culture in Luria Broth (LB) medium.
An important and distinct feature of our method
is the use of diethylpyrocarbonate (DEPC) to inacti-
vate nucleases. A titration curve for DEPC against the
amount of plasmid DNA recovered is shown (Fig. 1).
The yield of plasmid DNA increases with DEPC con-
centration up to 0.1−0.2% but there is no further in-
crease in plasmid DNA recovery with higher DEPC con-
centrations. We have also determined that incubation for
5 min at 70◦C in presence of DEPC is enough to recover
acceptable amounts of plasmid DNA, regardless of the type
of plasmid (data not shown).
Most of the plasmid DNA prepared by the DEPC method
is in the supercoiled form (>90%) rather than nicked cir-
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cular or linearized DNA (φ in Fig. 2a). Thus, DEPC in-
activation of nucleases seems to be complete and the
DEPC method produces less nicks in the plasmid DNA
than other small-scale methods, probably because of the
use of moderate temperature (70◦C vs 100◦C in the
boiling method) and a mild nonionic detergent treat-
ment (Triton X-100 vs SDS/NaOH in the alkaline lysis
method).
We have successfully used the DNA prepared by this
method for PCR amplification, random-primed labeling
probes, subcloning procedures and modification by en-
zymes (Ref. 3, 4), as well as for endonuclease restric-
tion, double-stranded sequencing and in vitro transcription.
Some typical results are shown (Fig. 2). Plasmid DNA from
the pOH1.37 clone (a planarian homeobox-containing
gene clone, Ref. 3), isolated by the DEPC method, was
cleanly digested with a plethora of restriction enzymes
(Fig. 2a). Also shown is the electrophoretic profile on a
formaldehyde-agarose gel of the reaction products from the
linearized pOHI.37 DNA T3 and T7 RNA polymerase tran-
scriptions (Fig. 2b). The size of the RNA product (1.7 kb)
coincides with expected size of cDNA insert (Ref. 3). Also,
RNA transcribed from pOH1.37 plasmid DNA has been ef-
ficiently labelled with [35S]UTP and used as riboprobe in
in situ hybridization experiments (Ref. 4). Dideoxy double-
strand sequencing [Sequenase R© (Amersham)] of pBlue-
script SK+ plasmid (Stratagene) is indistinguishable if plas-
mid DNA isolated by our protocol, DNA from the boiling
procedure (Ref. 1) or DNA from the lysis alkaline procedure
(Ref. 2) was used (Fig. 2c).
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FIGURE 1. Yield of plasmid DNAas function of DEPC concentration. The amount of pBluescript SK+DNA obtained from 1.5 ml overnight cultures on
LB medium was calculated from densitometric measurements [1 OD260nm = 50 µg/ml DNA (n = 4)].
In conclusion, considering DNA quality and yield, sim-
plicity, possibility of processing multiple samples and no
requirement for phenol extraction, the procedure described
is a good alternative to current methods of plasmid DNA
extraction from most E. coli laboratory strains.
Protocol
The following method allows the preparation of plasmid
DNA from 24−48 bacterial cultures simultaneously since it
takes less than 5 min to process them at each step.
1. Add a single colony, a swab from a frozen stock or
an aliquot of a previous culture to 3 ml of liquid
culture medium with antibiotic and incubate at 37◦C
overnight.
2. Pellet the bacterial cells from 1.5 ml of overnight bac-
terial culture by centrifugation at 12,000 rev/min for
15 s. Discard the supernatant and resuspend the pellet
by vortexing.
3. Add 500 µl of lysis solution (50 mM Tris−HCL pH 8.0,
50 mM EDTA pH 8.0, 15% sucrose, 0.1% Triton X-100,
10 µg/ml pre-boiled RNase A) containing 0.5 mg/ml of
lysozyme (by adding 25 µl of a freshly prepared solu-
tion made of 10 mg of lysozyme in 1 ml of 50 mM
Tris−HCL pH 8.0).
4. After 5 min, add 2 µl of 25% diethylpyrocarbonate
(Fluka) (freshly prepared in ethanol). Mix by inversion
and incubate at 70◦C for 5 min (with uncapped tubes)
in a fume hood. (DEPC is toxic and has to be handled
in a fume hood as it is a highly volatile reagent.)
5. Incubate the tubes on ice for at least 20 min.
6. Sediment the bacterial DNA by centrifugation at 12,000
rev/min for 5 min at 4◦C and then remove the pellet
using a sterile-tooth pick.
7. Precipitate the plasmid DNA from the supematant by
adding 2 vol. of absolute ethanol at room temperature.
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FIGURE 2. Some uses of the plasmid DNA isolated by the diethylpyrocarbonate (DEPC) method. (a) Different restriction enzyme digestions of
pOH1.37 DNA prepared by the DEPC procedure. M, DNA molecular weight marker III (Boehringer Mannheim). (b)Agarose−formaldehyde
gelelectrophoresis of invitro transcription products from pOH1.37 plasmid using T7 RNA polymerase (MBI, Fermentas) and T3 RNA polymerase (MBI,
Fermentas). One-tenth of the in vitro transcription reaction was loaded per lane. (c) pBluescript SK+ sequence using the M13 universal primer, obtained
using DNA prepared by (A) the alkaline lysis method (B) the boiling method or (C) the procedure described in this paper.
Mix thoroughly and centrifuge at 12,000 rev/min for 5
min at room temperature.
8. Discard the supernatant and resuspend the air-dried
pellet in 50 µl 10 mM Tris pH 8.0, 1 mM EDTA (TE)
buffer. Incubate at 65◦C for 5 min and store the DNA
at −20◦C until required.
Densitometer readings (OD260/280 nm 1.76 ± 0.06) show
that at this stage the plasmid DNA is effectively free of
proteins, RNA, sucrose and detergents.
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Products Used
diethylpyrocarbonate (DEPC): diethylpyrocar-
bonate (DEPC) from Sigma
pBluescript: pBluescript from Stratagene
Sequenase: Sequenase from Amersham Pharmacia
Biotech
pBluescript: pBluescript from Stratagene
diethylpyrocarbonate (DEPC): diethylpyrocar-
bonate (DEPC) from Sigma
DNAmolecularweightmarker III: DNAmolec-
ular weight marker III from Boehringer Mannheim
T7 RNA polymerase: T7 RNA polymerase from
MBI Fermentas
T7 RNA polymerase: T7 RNA polymerase from
Boehringer Mannheim
T3: T3 from Promega Corporation
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